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Abstract 
Satellite image classification involves designing and developing efficient image classifiers. A particularly 
important application of remote sensing is the generation of land use/ land-cover maps from satellite imagery. 
Land-use mapping using satellite imagery has the advantages of low cost, large area coverage, repetitively, and 
computability. Consequently, land-use information products obtained from satellite imagery such as land-use 
maps, data and GIS layers have become an essential tool in many operational programs involving land resource 
management. 
Remote sensed images can be used to identify nutrient deficiencies, diseases, water deficiency of surplus, weed 
infestations, insect damage, hail damage, herbicide damage and plant populations, land use and land cover change 
mapping and classifications. Information from remote sensing can be used as base maps in variable rate 
applications of fertilizers and pesticides. The other common using of remote sensing data in yield prediction is 
crop simulation models, which require high amount of detailed soil and climatic data and full information about 
agricultural practices. Coupled with GPS and GIS, remote sensing offers potential for improving farm 
management practices. 
Agriculture is one of the major sour economic of Mongolia and the country's economy highest dependent on the 
development of agricultural production. 
The situation of cropland use in Mongolia is very complicated. In many areas, the cropland is used in 
multi-cropped ways. 
In this study, maximum likelihood supervised classification were applied to Landsat TM and ETM images 
acquired in 1989 and 2000, respectively, to map cropland cover changes in the Tsagaannuur of Mongolia. A 
supervised classification was carried out on the six reflective bands for the two images individually with the aid of 
ground based agricultural monitoring data. 
These changes in land cover led to cropping land use change in part of the study area. 
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1. Introduction 
Using satelite imagery to extract and represent 
land-use/land cover information is a key application of 
remote sensing technology. Remotely sensed data have great 
potential to help solve many environmental problems (Swain 
& Davis 1978; Lillesand & Kiefer 2000): 1) management 
and conservation of natural resources, 2) urban and regional 
planning, 3) controlling and mitigating of environmental 
pollution, and 4) meteorological phenomena. In analysis of 
remotely sensed data, there are numerous techniques 
developed to derive useful information from remotely 
sensed data to address these problems. Among them the 
computer-assisted digital imaging processing of remotely 
sensed data is the most popular technique used by most 
remote sensing researchers and scientists (Swain & Davis 
1978). In recent decades, with the rapid emergence of many 
kinds of remotely sensed data, remote sensing has been 
widely used in Land-Use/Land-Cover (LU/LC) 
classification applications, such as urban planning, 
agricultural crop characte血tion, forest ecosystem 
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classification, and flood monitoring (Jersoi1, 1996).'The 
resulted land use and land cover mapping is one of the 
important sources for governments to manage and plan the 
natural resources at local and regional scales. 
In recent decades a variety of classification techniques have 
been developed to perform multispectral classification 
(Jensen 1996; Serpico & Roli 1995; Jain 1989; 
Schowengerdt 1983; Swain & Davis 1978; Duda & Hart 
1973). 
Basically, they are fit into two general classification 
categories: supervised and unsupervised. In a supervised 
classification, a priori knowledge of the scene with respect to 
the identity and location of desired land categories is used to 
collect 皿iningdata through field work and analysis of very 
high resolution remotely sensed data maps in interesting area 
(Mausel et al. 1990). Unsupervised classification is known 
as "clustering" which is "a generic labeling procedure 
designed to find natural groupings, or clusters, in 
multidimensional data based on measured or perceived 
similarities among patterns" (Jain 1989). 
2. Study area 
Mongolia is located in the Asia between the latitudes of 
41ｰ35'N and 52ｰ09'N and the longitudes of 87ｰ44'E and 
1 l 9ｰ56'E covering an area of 1.564 thousands square 
kilometers. The total land area used for agriculture is 
1,301, 704km2. Almost al land is for livestock grazing. Only 
757.5 km2 is used for crop production. 
Ecologically, Mongolia consists of great Siberian taiga forest, 
central Asian steppe, high mountains and the Gobi desert. All 
natural zones such as taiga, forest, steppe, High Mountain, 
desert steppe and desert zones are combined. 
Economically, Mongolia divided into 21 administrative 
teritorial units, named aimags (provinces) each with a 
provincial capital and a local government. 
The agricultural sector is the core economic sector in the 
coun切 andaccounts for 35 percent of GDP and one/fourth 
of total exports. 49 percent of the Mongolian labor force is 
involved in this sector. 
The selected study area Tsagaannuur is located to the north 
of the Mongolia, which is situated on the Selenge aimag and 
sub area measuring approximately 3814.72 sq. km (figure 
1). 
Figure 1. Study area 
Selenge aimag is produces 60 percent of grain of the country. 
Selenge aimag coordinate is 49ｰ45'O" N, 106ｰ30'O" E and 
measuring approximetaly 41,152.6 sq.km. The climate of the 
region is semi-arid and arid; and the mean annual 
precipitation is 250-301 n皿．
The main crops grown in the region wheat, fodder crops, 
potato, and some vegetables. Except for wheat, al other 
crops are rain fed. The planting dates of wheat and fodder 
crops are mostly planted in from mid of May to October 
period. For vegetables planting starts in end of May and 
continues until the end of August and mid-September, 
respectively. Almost crops present an important vegetative 
development in the June-August period. The wheat is 
harvested between late September and early October. 
Vegetables are harvested gradually from late July to 
September. 
3. Materials 
Landsat Thematic Mapper (TM) and Enhanced Thematic 
Mapper (ETM+) images (with path/row132/25, 133/25) 
acquired on 1 September 2000 and 21 August 1989, 
respectively. The satelites orbit at an altitude of 705km and 
provide a 16-day. These satelites also were designed and 
operated to collect data over a 185-km swath. The TM 
sensor primarily detect reflected radiation from the Earth's 
surface in the visible and near-infrared (IR) wavelengths, the 
TM sensor have seven spectral bands. The wavelength range 
for the TM sensor is from the visible, through the mid-IR, 
into the thermal-IR portion of the electronic spectrum. 
Finally, ground information was collected 2006-2008 years 
for the purpose of supervised classification and classification 
accuracy assessment. 
4. Methodology 
Supervised classification was done using ground 
checkpoints of the study area. The area was classified into 
four main classes: active cropland, unused area in that year, 
open space area and water body. 
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. Inorder to increase the accuracy of land cover mapping of 
the two images, reference data and the classification result 
using GIS in order to improve the classification accuracy of 
the clasified image. The flow chart of detail methodology is 
given below. 
5. Flow chart of crop mapping 
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6. Results and discussion 
Supeivised classification using al reflective bands of the 
images acquired on 21 August 1989 and on 1 September 
2000, respectively was carried out using maximum 
likelihood clasifier. Figs. 2 and 3 show the result of the 
clasification. 
Fig.2. Land use/cover classification map in Tsagaannuur 
of Mongolia, using Landsat TM 1989. 
Fig.3. Land use/cover classification map in Tsagaannuur 
of Mongolia,, using Landsat ETM+ 2000 
It was very hardly to make the crop clasification for the 
Tsagaannuur of Mongolia. Two images of cropland area 
had different months and cropland area sizes, which makes 
them dificult to diferentiate. 
The accuracy assessment is an important part of this study. 
This part is not yet been finished but It is under processing. I 
hope that that it wil be finished very soon. 
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